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Owing to the limited time at my disposal, it
will be possible to merely touch upon the most
important facts in the subject that I have selected.
You are all doubtless familiar with the investi-
gations of Bouchard, Vaughan, Novy, Herter,
E. E. Smith, Hamilton and others on " auto-
intoxication," and it must be evident to you that
my remarks will be entirely based on this theory.
This field opens up enormous possibilities, and
the subject I believe to be really in its infancy.

The inorganic ferments contained in the bile,
saliva, gastric juice, pancreatic juice and intes-
tinal juice, are a part of the human organism at
birth. There are, furthermore, many organized
ferments which are immediately acquired after
birth, and which play an important part in the
physiology and in the pathology of the gastro-
intestinal tract. At birth this tract is sterile,
and it is first infected in the newborn infant by
the swallowing of air, and then with the bacteria
of the food and saliva. With normal digestion,
fermentation of the carbohydrates in the small
intestines is produced by the micro-organisms
therein to a physiological degree, the organic
acids, lactic and acetic, the derivatives of such
fermentation, acting as a stimulus to normal
peristalsis. These acids prevent the putrefac-
tion of albuminates within the small intestines,
and partly check the decomposition of the carbo-
hydrates. The putrefaction of the albuminates
physiologically takes place in the large intestine,
the contents having an alkaline reaction.

Here are developed skatol, which gives the
odor to the feces, indol, phenol and various gases
and the other products of putrefaction. The
Bacillus coli communis is believed to be an im-
portant factor in these putrefactive processes,
and the production of indol depends largely on its
activity. It is not a product of pancreatic fer-
mentation, as was formerly supposed.

Undoubtedly, putrefactive bacteria of various
types are at all times present in the stomach and
small intestines also, but their activity is inhibited
until conditions favorable to their development
arise. For example, the normal fermentation
of the carbohydrates in the small intestine has
this inhibitive effect.

Time will not allow me to enter into a descrip-
tion of the normal processes of digestion. Die-
tetic errors, especially if continuously repeated,
the proper mastication of the food and the care
of the teeth, all have an important bearing on

digestion. Acid fermentation in the mouth inter-
feres with the action of the saliva, and it has been
demonstrated that cleansing the mouth of nurs-

ing infants will alone diminish fermentative
processes in the gastro-intestinal tract. Changesin the gastric secretion also have an importantbearing on the subject, as have also the main-
tenance of the normal motor functions of the
stomach and intestines. The normal peristalticaction of the stomach and intestines are, there-
fore, important factors in the prevention of
abnormal fermentation or putrefaction. With
atony of the stomach, we have as a result motor
insufficiency and stasis. It has been demon-
strated that the presence of hydrochloric acid,
even in considerable quantities, does not prevent
gaseous fermentation or putrefaction, if stasis be
present. Simple atony will often progress to
chronic dilatation of the stomach if left un-
treated. With this, there may be increased fer-
mentation, or putrefaction. But yric acid may
thus be produced. This is classified among the
substances acting as auto-toxins. Hydrogen
sulphide (HjS) is at times found in dilated stom-
achs, together with other gases, the absorption of
which cause toxemic symptoms.

In a recent work by Dr. William H. Thomson
entitled " Graves' Disease, with and without
Exophthalmic Goitre," the author holds that
gastro-intestinal toxemia is the cause of this
disease and describes some twenty-eight symp-
toms occurring in cases both with and without
goitre. Curiously enough, ethylidenediamine, a

ptomaine found at times by Kulneff in the liquids
of the stomach, in dilatation of that organ, when
injected into mice and guinea pigs, will produce
exophthalmos and some symptoms found in
Graves' Disease. This is of interest and certainly
suggestive. Mold in the stomach, hyperacidity,
hypoacidity, anacidity, chronic gastritis and
achylia gástrica, may be found in dilatation of
the stomach. It can thus be readily understood
how perversions of the gastric digestion may be
a marked causative factor in the preduction of
additional disturbances in the intestinal tract
below, and be productive of excessive fermenta-
tion or of putrefaction. A careful examination
of the secretions and motor functions of the
stomach is, therefore, one of the first requisites
for scientific research into auto-infection from
the gastro-intestinal tract.

In the small intestines, according to Ewald,
prolonged action of the pancreatic juice may
produce hypoxanthin, but more probably it is
due to excessive putrefaction. This poison pro-
duces convulsions. Methyl guanidin, a leuco-
main, results from the oxidation of creatin and
creatinin, and it illustrates how a comparatively
non-poisonous substance may be changed into a
violent poison by bacterial action. On injec-
tion of this substance into guinea-pigs, there
appear fibrillary twitchings, rapid respiration,
dilatation of the pupil, dyspnea, labored breath-
ing and clonic convulsions. All these phenom-
ena are suggestive of epileptiform attacks.
Creatin is found in muscle, creatinin, a deriva-
tive, is also derived from meat taken as food,
and appears normally in the urine. It is increased
by meat diet, in diabetes, various fevers, such as*A paper read before the Medical Association of the Greater City

of New York, June 11, 1906.
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typhoid, etc., and is diminished by anemia, etc-
Methyl guanidin results, therefore, from putre-
factive processes in the small intestine and prob-
ably from the large intestine as well.

Stasis of the intestine is an aid to putrefaction,
just as is motor insufficiency in the stomach.
Butyric acid and hydrogen sulphide are auto-
toxins, which may also be produced in the small
intestines. Marked auto-infection can occur
in the large intestines. Among the ptomaines
found after prolonged stasis are cadaverin and
putrescin, which give the symptoms of muscarin
poisoning. Moreover, indol, of which tyrosin
is the chief source, is here developed. Herter
has administered it to animals, and observed
" cardiac and respiratory depression, marked
contraction of the pupils, clonic spasms and in-
creased reflex irritability." Small quantities
taken daily, for several weeks, produced " un-
tritive changes, frontal and occipital headaches,
colic, diarrhea, unnatural mental activity, and a

tendency to the neurasthenic state." Indol is
absorbed from the intestines and forms indol-
potassium sulphate, or indican, and is so elimi-
nated in the urine. The causes of indieanuria
are excessive proteid diet, catarrh of the small
intestines, causing alterations in the mucosa and
increased intestinal putrefaction therefrom, ty-
phoid, cholera, etc., constipation, alimentary
putrefaction, decrease of normal digestive fluids,
intestinal obstruction and peritonitis. Certain
drugs, such as salol, salophen and creosote will
cause its appearance, whereas urotropin will
diminish it.

Regarding the urinary test for this condition,
Jaffe's is the one frequently employed. Rosen-
bach's test, which consists in boiling the urine
with nitric acid, gives a Burgundy red. This
also demonstrates putrefactive changes, but not
invariably that indican is one of the elements.
This sometimes occurs when no indican is found
by Jaffe's test. The result is due to substances
of a like class. Other conditions of the urine
occur as a result of these toxemias from the gastro-
intestinal tract, the appearance of albumin and
casts, or diminished urea excretion. The kidneys
may become damaged from these toxins, and in
turn, toxemia from the kidneys may result. We
must remember that absence of indican in the
urine does not invariably indicate absence of
putrefaction, as in diarrhea the indol may be,
to a great extent, eliminated. In some cases,
even when constipated, Jihere are no evidences
of indican, even when there are clinical signs of
abnormal putrefaction. The work of Drs. Her-
ter and E. E. Smith will give you excellent infor-
mation on this topic. Finally, the functions of
the liver and its relations to toxemia must be
briefly considered.

You are familiar with the action of the bile in
the intestines. The liver acts as a storeroom
of the organism, for peptones and sugars in the
form of glycogen, these substances being kept
there until their final use in the system. It
excludes poisonous matters from the general
circulation by removing them from the portal

vein and excreting them by the bile. Thus
Herter demonstrates that the liver is the chief
organ for the removal of indol. Various poisons
and other toxins, as of typhoid, etc., are simi-
larly destroyed, or chemically changed. There-
fore, any diminution of the functional mass of
the liver, or interference with its functions, im-
pairs this property and toxemia results.

The bile itself, when absorbed into the system,
acts as a poison and produces a definite toxemia.
Moreover, catarrhal conditions of the intestines
will often cause obstructive jaundice; or the
colon bacillus may become a source of infection
of the ducts and gall bladder. Insufficiency of
the biliary secretion, or the absence of bile from
the intestinal tract, favors, in turn, those condi-
tions which result in auto-intoxication

—

due to
the induced obstinate constipation, from the
absence of its antiseptic and peristaltic stimulant
effect, and we have the well-known symptoms of
bilious indigestion. You are all familiar with
the slow pulse and other symptoms of jaundice,
unquestionably due to auto-intoxication. Ner-
vous symptoms resulting from functional de-
rangements of the liver are quite frequent.

Cholin, under normal conditions, is found in
the bile as well as in the blood and brain, and in
intestinal disorders its amount is increased and
it may appear in the urine. In dilute watery
solutions it may be transformed into neurin,
which is still more toxic. Large doses of cholin
cause nearly instantaneous death in cats and
rabbits. In experimental poisoning, there are
" dilatation of the peripheral blood vessels,
lowering of the blood pressure, salivation, spastic
contractions and stoppage of the heart in dias-
tole." It is an important factor in auto-intoxi-
cation on account of its relation to nervous
disorders. Neurin, a derivative of cholin, on injec-
tion into animals, causes " dyspnea, salivation,
mydriasis, irregular and labored respiration, un-
consciousness and clonic convulsions." Muscarin
is believed to be often associated with cholin, and
it also causes convulsive seizures. It is, moreover,
found in mushrooms and in decomposing fish.
All these substances produce epileptiform seiz-
ures.

It is interesting to note that hepatic disease
may be produced experimentally by substances
allied to the auto-toxins. Furthermore, poisons
circulating in the blood cause a change in normal
bile, by which it increases in viscidity, causing
agglutination of the walls of the bile ducts, ob-
struction of their lumen, and consequent reten-
tion of bile within the sac. Jaundice has been
thus produced.
It is evident, therefore, that the liver cannot

produce normal bile from abnormal blood; and
the fact that jaundice is caused by exposure to
cold, syphilis, typhoid, phosphorus and other
poisons, shows how easily the secretion of the
bile is altered, and suggests that intrinsic poisons,
which are often hemolytic in their action, may
act as causes. Toxic materials absorbed from
the intestinal tract, or from the urinary tract,
in addition, may cause altered secretions, and
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the retention of bile from its own viscosity may
ensue.

Having thus briefly described the relations of
the gastro-intestinal functions to toxemia, at
this point I wish to call to your attention several
important propositions: (1) that epileptiform
seizures, or even true epilepsy, may in some cases
result from auto-infection; (2) that nervous,
neurasthenic, or even melancholic symptoms may
result from toxemia; (3) that in many cases of
nervous or mental diseases, derangements of the
gastro-intestinal functions with resulting auto-
infection may aggravate the original condition
from which the patient may be a sufferer, and
thus create a vicious circle; (4) that it is our

duty as physicians, as much to our poor asylum
as to our private patients, to place them in the
best possible physical condition.

And finally, that on the patient's admission
to such institution, a thorough investigation
should be made in each individual case, into the
existing conditions of the gastro-intestinal tract,
and appropriate treatment be instituted in each;
for by this means alone can a scientific study of
the relations of toxemia to nervous and mental
diseases, and the results of treatment be obtained.
My friend, the late Dr. Dent, was one of the first
to appreciate the value of this method; and it
has already been instituted at the Manhattan
State Hospital, Ward's Island.

I shall first consider epileptiform convulsions
and epilepsy, resulting from toxemia from the
gastro-intestinal tract. I judge that you are
all familiar with the fact that the carnivora are

susceptible to convulsive seizures from dietetic
disturbances, whereas the herbivora are exempt.
It is, furthermore, interesting to note that the
administration of meat to young dogs will often
be productive of convulsions. The intestinal
walls of infants permit the passage of proteids,
whereas those of adults do not, which may ac-
count for the greater frequency of nervous mani-
festations in children. Moreover, red meats in
every event tend to aggravate nervous conditions,
and it is customary in the modern treatment of
epilepsy, and in many nervous diseases largely,
to eliminate them from the dietary. I have,
furthermore, noted in my own cases of epilepsy
resulting from toxemia, that the patients were

large eaters, especially of the red meats.
Some thirty years ago, Meynert attributed

epilepsy to the accumulation of a toxic substance
of a proteid nature. The convulsive element is
very prominent among the various autotoxins
developed in the intestinal canal, notably with
hypoxanthin poisoning, with methyl guanidin
and with neurin, the symptoms of which we have
already described. The studies of Ceni on

epilepsy also demonstrate that it is of autogenous
origin, and the fact that no immunity occurs
from repeated attacks, and that the serum which
he devised has no inoculatory power shows that
the process is not bacterial in its nature. It
would seem, as will now be demonstrated, that
certain cases at least must have as their source,
auto-infection from the gastro-intestinal tract.

LTshall|first consider epileptiform seizures in the
young. >

In our study of convulsive seizures in infants
and young children, resulting from the adminis-
tration of improper food, or from overloading
the stomach, it was possible to distinguish two
classes of cases

—

gastric and enteric. In the
gastric cases, the convulsive seizures came on a
short time after the administration of food, half
an hour to an hour, or even less, and emesis often
produced immediate relief. I have noted acute
dilatation (distention) of the stomach in these
patients. Just as in adult cases, to which I shall
shortly refer, I believe this acute dilatation to
be caused by auto-infection, resulting from fer-
mentative or putrefactive processes in the
stomach. Such attacks, continuously repeated,
may predispose to the convulsive habit, and
become a factor in the production of epilepsy.
Furthermore, repeated attacks may tend to
render the stomach atonic, and may result in
chronic dilatation, with chronic toxemia as a
result. In the enteric type, the convulsions
occur several hours after the administration of
food, and are relieved by the use of an enema.
These result from toxemia from the intestinal
canal. Castor oil or calomel should then be
used as adjuvants.

We may have, instead of these well-defined
types, a combination of the two. Holt and
many others believe that intestinal putrefaction,
exciting convulsions in young children, is an im-
portant factor in the production of epilepsy.
Repeated convulsions certainly predispose to the
convulsive habit. On the other hand, chronic
dilatation of the stomach in the young may result
from improper feeding, and the products resulting
may be a cause of toxemia from the stomach
direct, or after entrance into the intestine. A
condition of chronic toxemia may thus result.
As a matter of interest we would note that
rickets, which is considered one of the factors in
the production of epilepsy, has often associated
with it a chronic dilatation of the stomach.
Furthermore, Bouchard, in his well-known work
on " Auto-infection," lays great stress on the
chronic toxemia resulting from chronic dilatation
of the stomach. I am thoroughly convinced
that many cases of disturbances of the nervous

system, chorea, so-called idiopathic epilepsy, and
other nervous conditions commencing in early
childhood, can often be justly imputed to this
type of chronic toxemia. Derangements of the
liver and renal functions are often associated, or

result from gastro-intestinal disturbances, and
take an active part in the toxemic process.
Fortunately, beneficent Nature steps in in many
cases, and the toxins are eliminated, with no

permanent harm to the patient; while other
cases may suffer from continual absorption, from
prolonged constipation, for example, without any
symptoms whatsoever. There is a great differ-
ence in the individual.
I should now like to call to your attention some

interesting data regarding epileptiform attacks
in adults. Mangelsdorf, of Bad Kissingen, has
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examined over four hundred cases of epilepsy
and several hundred cases of migraine, and has
found acute dilatation of the stomach, just
preceding or during the attacks. He made ac-
curate drawings, in many cases, of the extent of
the dilatation. Another interesting type is
gastric tetany, in which gastric dilatation is a
factor. Smith reports a case in which a patient
with dyspepsia and gastro-intestinal flatus failed
rapidly in strength, and became troubled with
insomnia. Tetanic attacks occasionally occurred,
in which the fingers were forced into the palms.
There was trismus, and the wrists were extended
and rotated outward. The patient suffered
mentally, and sleep was disturbed by spectral
delusions. The stomach was found to be dilated,
and in a condition of ptosis, and the patient be-
came eventually extremely asthénie. These re-

curring attacks were entirely relieved by lavage
and non-nitrogenous diet, but when these meas-
ures were neglected, symptoms at once showed
themselves. Many other authors report similar
cases, and Moynihan believes it to be not very
rare, and what is of extreme interest, reports five
cases in which gastro-enterostomy was performed
with a resulting cure in each case. This is most
significant, as by thorough drainage of the
dilated stomach, the source of auto-infection, was
removed and the patients were cured. The
brilliant surgical work of the Mayos among the
nervous and insane is doubtless familiar to you.
I believe that in certain cases of marked dilata-

tion, or ptosis of the stomach with resultingauto-infection, the field of surgery will in the
future play an important part for the relief of
nervous and mental diseases. Amato reports a
case of gastric dilatation with tetany, resulting
in death. He has introduced fermenting mate-
rials in to the stomachs of animals, and produced
dyspnea, myosis, muscular contractions and
trismus. The liver and pancreas (post mortem)showed lesions such as are usually found in
poisonings and intoxications.

An interesting case of catelepsy, associated
with tetanic spasms, has been reported to me
by Dr. John C. Minor of New York. The patientsuffered from chronic dilatation of the stomach
with ptosis of the organ. Following an attack
of constipation, or marked indiscretions of diet,she would suddenly become absolutely stiff,with flexion of the limbs, the eyes tightly closed,and would remain unconscious for a number of
hours. From this condition, as she emerged into
consciousness, the feet would extend, the knees
increase in flexion, and there would be spasmodictwitchings of all the limbs. Between attacks,the bowels would remain extremely loose, there
being many watery movements during the day.As the attack was wearing off, movements would
occur

—

as many as twenty in number. Whilethe patient's bowels remained loose, no attacks
took place. Epilepsy, without question, may be
in some cases directly attributed to auto-intoxica-
tion from the digestive tract. In the Medical
Record, Jan. 28, 1905, appears an interestingarticle by Dr. Wm. P. Spratling, Medical Superin-

tendent of the Craig Colony for Epileptics, en-
titled " Gluttony, or Food Poisoning, as a Cause
of Symptomatic Epileptic Convulsions," which
is well worth your perusal.

In a number of cases of epilepsy during the
past few years, Dr. Wm. H. Thomson has secured
brilliant results, with the cure of patients, from
treatment of the gastro-intestinal tract. In a
few instances, gastric analysis showed hyperchlor-
hydria, while in a number of cases there was

hypochlorhydria, with or without gastric dilata-
tion. The treatment consisted in the avoidance
of red meats, intestinal disinfectants, regulation
of the bowels, diet and medication suitable to
the individual condition of the stomach, and,
temporarily, sodium bromide, combined with
antipyrin, to lessen reflex irritability and break
the convulsive habit. I have treated recently
several interesting cases of epilepsy, which were

unquestionably due to auto-infection from the
digestive tract. Time, however, will only allow
me briefly to refer to one case.

A young man, aged twenty-five years, with a

negative family history, came to me for treatment,
having had epileptic attacks for about six months.
About a year previous to this, he had been in
the Philippines, where he had a severe attack
of dysentery. Since that time he has been
troubled with occasional mucous discharge from
the bowels. For some months past, however,
he has been constipated, belches gas from the
stomach, and has water brash and a sour taste
in his mouth; the tongue is coated. The gastric
symptoms are more marked before his attacks.
He has averaged one attack a month for four
months, and during the last two months has had
seven attacks. The early attacks were between
7 and 10 p.m., but more recently they have been
from 4 to 7 a.m. They clearly follow extreme
indiscretions in diet, and the mother of the
patient (who is a trained nurse) sent him to me
for treatment, believing that gastro-intestinal
disturbances were the factors in the case. In the
early morning, he would be awakened by ab-
dominal discomfort, then the hands would begin
to twitch, the wrists and arms would flex, then
these would be raised automatically to the level
of the head, and he would then become uncon-
scious. The tongue was bitten during a number
of the attacks. Examination of the stomach
showed: Total acidity, 120 plus; free hydrochlo-
ric acid, 90 plus, a condition of hyperchlorhy-
dria. There was intestinal tympanites, and some
odor to the stool. Constipation was marked.
The patient was shut off from red meats, smoking
and drinking, and placed on a simple diet, especi-
ally a light supper. The bowels were freely
opened with calomel, and thereafter kept carefully
regulated. He was given benzoate soda gr.
x t.i.d. for the intestinal putrefaction; and soda
bicarb, gr. x to xx t.i.d. an hour after meals for
hyperacidity. Soda bromide gr. x four times a

day; one of the doses at bedtime was given to
break the convulsive habit. This treatment was

continued, but the bromide was gradually dimin-
ished, and then finally'stopped entirely.
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For four months he had no attacks. He then
ate a large amount of candy during the afternoon
and evening, and promptly had an attack early
the next morning. Calomel was given, and the
bromides were begun again, and in a few days
dropped. During the next three months, he had
three attacks, all following indiscretions in diet,
and since then has been perfectly well

—

a

period of nineteen months so far, by merely
taking gastro-intestinal treatment and exercising
care in diet. This case would seem to be of
interest.

I have noted several other cases, where there
was hyperchlorhydria with atony of the stomach,
and a number of hypochlorhydria and dilatation.

The etiology of epilepsy is of so great interest,
that Dr. Wm. H. Thomson has instituted a

general research into the subject at the Manhattan
State Hospital, Ward's Island, in which in each
epileptic patient the organs of the body are ex-

amined by the various specialists who visit this
institution and abnormalities, if present, are
corrected. The gastro-intestinal tract is in-
vestigated and appropriate medication is given
such as may be indicated in each case. The
bowels are carefully regulated, and lavage is
employed if required. Intestinal antiseptics,
such as benzoate of sodium, resorcin, sodium
salicylate and sulphocarbolate of sodium are

given. The red meats are omitted. Bromide
of sodium with antipyrin is administered, to
lessen reflex irritability and break the convulsive
habit. Matzoon is made in the hospital especially
for these cases. These patients live as much as

possible in the open air. Photographs of trans-
illuminated stomachs were taken in about fifty
cases. The results secured were as follows:
Females, total number 44 cases; gastroptosis,
18; dilated stomachs, 24; stomach in normal
position, 2. Males, total number, 6 cases;
dilatation of the stomach, 5; stomach in normal
position, 1.

The motor functions of the stomach were ex-
amined, and the analysis of the gastric contents
were made with all these patients. These factors
were considered in making the diagnosis. There
was abnormal secretion even in the stomachs
occupying the normal position. These data are

certainly suggestive. There has been marked
improvement in some of the cases, but it is too
soon to report definite results. Of course, many
of these asylum patients are of the worst type,
and in some, degenerative changes have occurred
in the brain. Nevertheless, even under such
conditions, auto-intoxication can be minimized
and susceptibility to convulsions can be dimin-
ished by proper treatment.

On Thanksgiving Day all the epileptics were

given a full diet, and every case had an exacer-
bation of convulsions. This is interesting and
suggestive.

There seems to be an unfortunate disposition
on the part of neurologists to consider various
gastro-intestinal disorders invariably to be the
result of nervous or mental disease. They are,
in some cases; but I think that we have, even at

this point, fully demonstrated that in others at
least the gastro-intestinal disturbances are
primary.

You are all familiar with the symptoms result-
ing from chronic constipation, such as headache,
drowsiness, inability to concentrate the attention,
general malaise, etc. Duprey, in the Lancet,
1902, I, 1832, cites the following interesting
cases, illustrating types of toxemia as a result of
this condition:

Case I. A woman of thirty-five years suddenly
became unconscious, with rapid and shallow breathing,
pulse 96, temperature normal. Examination of the
urine showed no signs of nephritis; attention to the
bowels was followed by recovery.

Case II. A young man suddenly became uncon-
scious, but could be roused from his stupor only to
talk incoherently and relapse into the unconscious
state. Heart, lungs and kidneys were normal. Re-
covery after free evacuation of the bowels.

Case III. A child, three years old, with a history
of constipation, suddenly expired while playing.
Autopsy showed no condition which could account for
death, except that of fecal distention of the descending
colon. Some, on the other hand, have no symptoms
resulting, even from prolonged constipation. There
is great difference in individuals.

Many nervous conditions, neurasthenia, men-
tal depression and melancholia, can be imputed
to auto-intoxication. Brokers and professional
men, with irregular habits of life, constitute al-
most a class in themselves. Bolting the food, or

excessive eating or drinking, rich food, etc., are
factors in the production of hyperacidity, motor
insufficiency, dilatation of the stomach, constipa-
tion, and auto-intoxication, with resulting dis-
turbances of the nervous system, and the treat-
ment of the gastro-intestinal conditions will
rapidly restore the patient's nervous tone in
many cases. Mental depression often accom-

panies, or is a symptom of, toxemia, and this
condition may even progress to depressive in-
sanity. Among other symptoms of auto-infection
from the digestive tract, are apathy, insomnia,
somnolence and inability to concentrate the
attention. Resulting from the auto-intoxication
of jaundice, we may have all grades, from mental
depression to melancholia and insanity. It may
cause coma, muscular twitchings, convulsions and
death. Stern reports a case of narcolepsy in
which, having excluded syphilitic endarteritis,
he imputes the condition to auto-infection, re-

sulting from dilatation of the stomach and
hyperchlorhydria. Hamilton offers the following
conclusions, having made a special study of the
digestion and urine in the insane: " Varying
and fugaceous illusions and hallucinations, pallor,
increasing exhaustion, verbigeration, confusion
and unsystematized delirium, are due to auto-
intoxication.

" Auto-intoxication is common in alcoholism
and the drug habits. Epileptiform attacks are

directly connected with putrefactive conditions
in the intestines." I have already referred to
the work of Dr. Wm. H. Thomson, " Graves'
Disease, with and without Exophthalmic Goitre."
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He holds that the toxin is formed first in the
alimentary canal, and then remains in the circula-
tion on account of disturbance of the thyroid.
He believes that implication of the thyroid is
secondary, just as is the enlarged spleen in
some cases of chronic ague. I have already
referred to the suggestive fact that ethylenedia-
mine, a ptomaine, found in some cases of dilated
stomach, will produce exophthalmos on injection
into animals.

Another interesting class of nervous cases,
resulting from auto-infection, are those in which
ptosis of the gastro-intestinal tract is the primary
factor. There are various types of this condition,
from those of a mild degree to the extreme con-
dition described by Glinard. With the descent
of the stomach and intestines, there is a nephro-
ptosis of the right kidney, sometimes of both,
and there may be, in addition, ptosis of the liver
and spleen. There is no time this evening to
review the etiology.

The gastric condition may be one of hyper-
chlorhydria, or of hypochlorhydria, or even
achylia gástrica.

Undoubtedly, many cases of neurasthenia,
treated with brilliant results by the Wîer-
Mitchell rest cure, are the result of gastro-ptosis.
Rest and the putting on of fat to increase intra-
abdominal tension are of value in ptosis. Rose's
adhesive plaster belt is of service in the treat-
ment of these cases, as it supports the organs and
increases intra-abdominal tension. At the
Ward's Island Clinics, we were the first to em-

ploy the moleskin plaster for the belt. The
zinc oxide on moleskin, 7 inches wide, and
manufactured by Johnson & Johnson, is the best
for this purpose.

I consider mucous colic to be one of the manifes-
tations of Glinard's disease, and the neurasthenic
condition present in this disease to be the result
of auto-infection. These views are given in
American Medicine, Mar. 4, 1905.
I believe that many cases of neurasthenia in

women are due to auto-infection, associated with
ptosis of the viscera, and I have seen excellent
results secured from the treatment of the latter
condition. In extreme cases, surgical measures,
such as revision of the abdominal muscles, shorten-
ing the lesser omentum, etc., may be necessary.
Nephropexy, when there are urinary changes
from malposition of the kidney, and the mental
disturbance can be directly imputed to the
patient's knowledge of this condition, would be
indicated, as in a recent brilliant result secured
by my friend Dr. Bickham. For the physician
to emphasize the danger of a floating kidney to
a nervous woman, is most pernicious. A large
percentage of cases of Splachnoptosis can be
cured by " the putting on of fat " alone.
I have already called to your attention that

auto-infection from the gastro-intestinal tract
may, in many cases, even when there are organic
changes in the brain, create a vicious circle and
aggravate the symptoms.

Such derangements occur also in syphilis, from
alcohol and drug habits, as well as in other con-1

ditions. For example, I present on Plate I,
some interesting data in thirteen cases of dementia
paralytica, investigated by the late Dr. Dent.
You will note a diminution in the frequency of
the convulsions, and a lowering of the tempera-
ture in these cases, resulting from regulation of
the bowels and the treatment of the gastro-
intestinal tract, appropriate to each case. I
also pass around Plate II, the gastro-intestinal
chart for the study of auto-in fection. We hope,in time, to examine every case in the hospital
after this method. These charts will be found
on the last report of the Manhattan State Hospi-
tal for the year 1905. The study of the relations
of the gastro-intestinal tract to nervous and
mental diseases is of great importance, and if I
have succeeded in arousing your interest, I shall
feel that I am well repaid.

Plate I, Manhattan State Hospital
RESEARCHES IN DEMENTIA PARALYTICA

Some interesting preliminary research work
in this condition has been carried out at the hospi-tal. These data are from 13 cases. The con-
vulsions were diminished and the temperatures
were lowered as a result of the regulation of the
bowels and treatment of the gastro-intestinal
tract appropriate to each case.

Tabetic Type, Cerebral Type.
Four cases. Nine cases.

Hyperacidity, 1 case, with slight dilatation of stomach.
Achylia gástrica, 1 case.
Hypoacidity, 11 cases, with two severe types of chronic

gastritis.
Dilatation of stomach, 11 cases.
Gastroptosis, 2 cases.
Chronic constipation marked, 13 cases.
Odor to breath, 13 cases.
Evidences of putrefaction in gastro-intestinal tract, 13

cases.
Temperature: no result from treatment in 2 cases (oneof these had infested bed sores).Temperature: lowered in 11 cases, and in some verydecidedly, and remained so (rectal irrigation aided lower-ing in 3 cases).
Convulsions; none occurred at any time in seven

patients.
Convulsions diminished in frequenc}' in five patients by

treatment.
Attacks of syncope (equivalent to convulsive seizure)absolutely stopped by treatment, 1 case.
Died, 1 case.

These cases show that auto-infection from the
gastro-intestinal tract has a decided bearing on
the condition of these patients. The study of
the relations of auto-infection from the gastro-intestinal tract to nervous and mental diseases
is therefore of importance. Further investiga-tion into paresis is being carried on at the hospital.

Plate II
Manhattan State Hospital, Ward's Island

Name: E. S. Age: 28. Ward: 24.
Date:

Diagnosis: ac. melancholia.
Gastro-Intestinal Chart

Diagnosis.
Stomach.

Percussion Normal position
AtonySplashing sound Dilatation

Palpation
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Nephroptosis Gastroptosis
Vomiting

Bwald's Test Breakfast Residuum Aspirated cc.
Reaction Total Acidity Free HCL.

Uffelmann's Test Pepsin
Mucus Blood

Anacid Hypoacid Achylia
Liver Spleen

Intestines
Percussion Palpation
Movements

Normal Irregular Constipation Diarrhea
Mucus Blood Odor

Enteroptosis
Treatment Results

Rennet Starch Digestion
Hyperacid Normal

Gastritis Fermentation
Kidneys

GASTRIC ULCER AND CANCER.*
BY CHRISTOPHER GRAHAM, B.S., M.D.,

Physician to St. Mary's Hospital, Rochester, Minnesota.

In offering this paper to the state society I
have in mind chiefly to present the past year's
(1905) experience that bears upon the etiological
relationship that exists between ulcer and cancer
of the stomach.

In the later nineties our attention was strongly
attracted by the many long histories of " dys-
peptic " trouble that preceded cancer of the
stomach, and the thought that ulcer was this
precancerous condition became firmly implanted.
Since that time this class of cases has been fol-
lowed out with more or less care and from time
to time placed before you for consideration.
Each succeeding year has strengthened our
belief and with the more careful pathological
examination of the excised parts we stand to-day
on firmer footing.

The clinical histories have not held to so high
a point as they did the first three years, but the
average for the whole term is still about 60%.
While the clinical evidence falls somewhat the
pathological is quite remarkable.

In 1903 we demonstrated pathologically that
15% of gastric cancers had ulcer base and in
1904 this per cent easily reached 18. This added
to our clinical record was satisfactory to our

hypothesis. The year 1905 has presented its
clinical proof in a fairly definite manner, a little
less than one half (47-49%) of the cases have
histories ranging from three to thirty-seven
years' duration. If to these we add those of two
years' standing the per cent reaches 61.

Convincing and satisfactory as a long pre-
cancer history may be, it is not necessary that it
shall be manifest in order to declare that ulcer
was the precursor; first, because cases with short
histories and absolute pathological proof are
multiplying daily; second, attacks may be
weeks, months, years separated and the earlier
disturbance quite forgotten in the present severer
form. These long periods of latency are quite
frequently noted when carefully developing the
history of a present annoying condition; third,
many cases of hemorrhage, perforation and
obstruction have had no previous history what-
ever, or if any but brief and slight and yet the
lesion proved to be ulcer of long standing.

Cancerous change may take place in these latent
forms and the first symptoms may be manifested
only when obstruction, hemorrhage, perforation
or poisoning has advanced to a decided degree.
Fourth, cancers with a history of one to six
weeks, yet so advanced that an operation cannot
be undertaken, can scarcely be considered as

lacking a period of latency of some nature.
In view of the fact that ulcer may, and often

does, have a latent period of years; and that
cancers with short (manifest) histories frequently
do show old ulcer base, it seems just to assume
that many, if not all, rapidly developing gastric
cancers have found a fertile soil on a previously
developed ulcer area.

Though perhaps not yet absolutely demon-
strable it seems to me that hyperchlorhydria (or
hypersécrétion) precedes ulcer and is a constant
causative factor and that ulcer is the precursor
of cancer; at any rate the histories are often
typical of this and the findings abundant in
proof.

In eliciting the history of gastric cancer there
are three types found: (1) Those in which the
initial symptoms were slight and a long latent
period has intervened; (2) those in which the
acute symptoms seem suddenly to attack the
patient in the very midst of health and (3) those
with a long series of repeated attacks which are

evidently precancerous. In the first and third
the precancerous history is that of ulcer; what
the precursor is in the second is being deter-
mined through surgery and skillful pathological
technique.

Basing conclusions on the many histories taken
at our clinic, I would distinguish about four stagesin gastric ulcer development and would expect
cancer when it did develop to appear in the third
or fourth stage or often to be the fourth stage.

(1) In the first stage of ulcer there is unusually
good appetite with nutrition at par or even

excessive; pain two to five hours after meals,
when the stomach is empty or emptying itself;
the heartier the meal the longer and more com-

plete the sense of stomach satisfaction, (over
active digestion) perhaps some gas and sour
eructations; occasional vomiting of small amounts
of sour bitter licjuid; stomach normal as to posi-tion and size; excess of hydrochloric acid, other-
wise normal. These patients present themselves
to be relieved of pain which they say comes after
meals, but which, in reality, is premeal pain.

(2) The second stage may be established some
months later, following several intermissions with
recurrences, each increasing more or less in
severity; appetite good, though perhaps not
above normal; less satisfaction follows the hearty
meal; pain is severe and comes sooner after food;
distress or discomfort may be present even when
so-called pain is absent, gas is usually complained"of; sour eructations common; vomiting of sour,
bitter acrid fluid at times mixed with food is fre-
quent; a sense of relief follows vomiting for a

greater or less period; loss of flesh often noted
during the attack either through voluntary or
prescribed dieting; rapid gain takes place during*Read before the Minnesota State Medical Society, June 21, 1906.
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